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There is a concerning fallacy at the heart of the debate on climate change adaptation – that 
adaptation will involve re-adjustments primarily on the periphery of functioning socio-
ecological systems.  Yet, dominant modern systems are already in crisis.  Case study 
examples from research across global, continental and regional scales are used to argue that 
gaps between sustainability goals and outcomes are already significant.  Analyses of food 
security, human migration and natural resource management systems indicate that climate 
change forms only part of failing relationships between people and their environments.  There 
is a need to transform socio-ecosystems so that they become resilient in the context of 
broader learning on environmental uncertainty, variability, change and risk.  Such 
transformations will occur both in situ, to ensure that local environments are not further 
degraded or people entrenched in failing systems, and ex situ, as people, systems and 
infrastructure become increasingly mobile to deal with changing circumstances.   
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Much is being made of the barriers and limits to climate change adaptation, even before 
societies truly begin to grapple with the complex socio-ecological challenges ahead (see for 
examples Adger et al., 2009; Australian Government, 2011; Carlsson-Kanyama et al., 2013; 
de Bruin and Dellink, 2011; Jones and Boyd, 2011; Moser and Ekstrom, 2010; O’Brien and 
Wolf, 2010; Preston et al. 2013).  While there is considerable value in drawing attention to 
the need to swiftly reduce greenhouse gas emissions to reduce the rates of global climate 
change, a focus on the limits of adaptation has the potential to hinder comprehensive and 
effective decision making.  In their review on the topic, Biesbroek et al. (2013, page 1127) 
note that assessments of adaptation barriers “tend to itemise and reify barriers and treat them 
as static one-dimensional entities in a dynamic governance process.”  More than that, a focus 
on climate change adaptation barriers could simultaneously: inhibit attempts at adaptation; 
make irrelevant experiments in building resilience and flexibility into systems: and, 
undermine confidence in prosecuting the type of comprehensive environmental policy that 
will lead to transformations in failing socio-ecosystems.   
 
A number of the studies that focus on adaptation barriers and limits are couching future 
challenges in their wider socio-ecological context (Barnett and O’Neill, 2010).  For example, 
Jones and Boyd (2011), MacCallum et al. (2013) and Rothman et al. (2013) argue that any 
examination of climate change adaptation must incorporate wider issues of social 
vulnerability and marginalisation. Nevertheless, the highlighting of the problematic nature of 
adaptation before countries, industries, communities and individuals embark on a process of 
learning how to adapt, threatens to undermine responses.  It needs to be strongly stated, that 
any limits to adaptation are going to be highly contextual to the place, system, goals or 
ambitions of different people.  As Adger et al. (2009, page 349) note, “What may be a limit in 
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one society may not be in another, depending on the ethical standpoint, the emphasis placed 
on scientific projections, the risk perceptions of the society, and the extent to which places 
and cultures are valued.”  In fact, there is a danger that a focus on barriers and limits to 
effective change could conceptualise adaptation within a scope that is bounded and specific 
to climate change, rather than a new way of understanding human-ecological relationships. 
 
The response to climate change is beginning to alter the way that society responds to socio-
ecological risk.  Yet, there is now the potential for socio-ecological research and governance 
to respond to those specific risks in isolation, rather than acknowledging that many of the 
relationships between societies and ecosystems across scales are failing or in crisis.  There is 
a particular concern that a focus on barriers or limits may infer that climate change adaptation 
can be conceptualised, modelled and carried out on the periphery of dominant societal 
activities – that once such limits and barriers are understood, the challenges can be dealt with 
directly and separately from other socio-ecological risk.  Yet in reality, much climate change 
adaptation will be occurring within the context of core socio-ecosystems which are already 
failing to adapt to changing circumstances (for environmental hazard examples see Mercer, 
2010; Schipper and Pelling, 2006).   
 
This paper introduces the changing notions of socio-ecological risk through three socio-
ecological case-studies undertaken by the author at three differing scales: global 
(agroecosystems and food security), continental (human migration in Asia) and regional 
(natural resource management in South Australia).  That analytical review frames the 
argument that unless climate change adaptation is integrated into a broader re-analysis of and 
response to socio-ecological risk, sustainable responses to the challenges ahead will not 
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evolve, and all societies will remain under-developed in relation to risk (World Commission 
on Environment and Development, 1987).  
 
2. Changing notions of environmental management and risk 
Throughout the modern era, democratic, wealthy states have appeared to govern 
environmental issues more effectively.  Many important, local scale impacts of human 
activities on the environment, such as much pollution and resource degradation have been 
better managed (Ryding, 1994).  Those successes have led to a pervading sense of modern 
societies having overcome immediately important environmental problems.  However, it 
could be argued that modern environmental management has developed under a veneer of 
success, because the most difficult environmental concerns have never been fully dealt with: 
managing environmental risk; establishing sustainable rates of resource exploitation and 
consumption; and, extending effective management systems to the periphery and for the most 
vulnerable people (McGranahan et al., 2001; Okereke, 2006; Rothman, 1998).  
Environmentally degrading practices that were seen as detrimental in core areas of wealthy 
countries have been largely exported to the margins or to developing states (Dasgupta et al., 
2002).  The failure to fully implement ecologically sustainable practices has been isolated 
from the powerful political, economic, social and research interests within wealthy countries, 
and so their problematical nature was largely nullified in policy.   
 
Climate change is a different and far more complex environmental problem, because it 
challenges even the successes of modern environmental management.  Nevertheless, most 
adaptation responses to the impacts of climate change are being framed within dominant neo-
liberal societal frameworks, rather than challenging those frameworks as themselves faulted 
(Birch and Mykhnenko, 2009; Peck, 2004).  In other words, processes of ecological 
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modernisation are seen to be largely sufficient; such that market-led change, regulatory 
reform and assessment, and the development and implementation of new plans and 
technologies that lead to safer places or cleaner production dominate environmental policy 
(Blowers, 1997; Hajkowicz, 2009; Mol and Spaargaren, 2000; York and Rosa, 2003).  
However, it is increasingly clear that there the new environmental risks emerging from 
climate change are closely associated with the ongoing inability to sustainably manage levels 
of resource exploitation and consumption.  Moreover, the neo-liberal approach relies on 
continuing confidence in market forces and political-economic structures that could 
themselves be seen to be in crisis (Hoogvelt, 2010; Lofdahl, 1998).   
 
Ulrich Beck has detailed the risks of not recognising and responding to the limitations and 
fallibility of modern systems for the emerging risk society (Beck, 1992; 2009).  While some 
researchers make the distinction between “Weak” and “Strong” ecological modernisation 
(Christoff, 1996; Neumayer, 2003), the key to risk society theory is that rather than 
successful modernisation overcoming societal risk, the form that development is taking 
exacerbates future threats.  Commentators such as Hulme (2008), Jasanoff (2010) and Urry 
(2011) are suggesting specific targeted responses to future risks in capitalist societal activities 
will be insufficient and, rather, a cultural transformation is required now to prepare for an 
increasingly uncertain future.  In just one example of broader socio-ecological risk, 
globalisation has increased the interdependency of societies.  Peck (2001, page 446) notes 
that “the embrace of neoliberalism leads states to denigrate their own capacities and 
potentialities, to restructure and cut themselves, to engineer their own ‘reform’ and 
downsizing.”  States have withdrawn to various forms of minimalist intervention, and supra-
national governance institutions, other than the dominant economic organisations of the 
World Bank, the World Trade Organisation (WTO), International Monetary Fund (IMF) and 
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Global Groupings such as the Group of 20, have been marginalised from important decision-
making.  The resulting outcome of the neoliberal framing of governance structures is to 
globalise the risk of systemic failure (Beck, 2000; 2009; Athanasiou, 1996).  The question 
that is examined here in relation to case studies of global food security, regional human 
migration and local natural resource management: are our societies’ socio-ecological 
institutions, systems and technologies so infallible that strong global interdependency will be 
sustainable in the long-term with a focus on climate change adaptation alone?   
 
3. The example of climate change and global food security 
The first case study example draws from the author’s international research of the impact that 
modern agricultural development has had on agrobiodiversity, and the roles for local 
diversity to support risk adaptation across global agroecosystems (Bardsley, 2003; Bardsley 
and Thomas, 2006).  The work draws from case studies of mountain agroecosystems in 
Thailand, Nepal, Turkey and Switzerland, to examine the roles of diversity in rice and wheat 
production systems to maintain socio-ecological resilience.   
 
Humanity has been quite effective at feeding itself during the modern era.  The increased 
productivity required by growing populations has been met for most people by expanding 
agricultural areas, exploiting natural resources and applying technological advances (Evenson 
and Gollin, 2003).  The Green Revolution was particularly successful in increasing global 
agricultural productivity in resource rich areas, but recent rates of production growth are not 
keeping up with the rates of increased demand, and the costs of agricultural modernisation 
that neglected to respond to the complexity of local social and environmental conditions are 
still being deliberated (Ringler et al., 2010).  While specific understanding of climate change 
impacts on food supply systems is vital, there is an insufficient accompanying ownership that 
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the modern agricultural development has not been successful for many resource-constrained 
systems or poorer people (Evenson and Gollin, 2003; Perkins, 1997; Shiva, 1991).  Key to 
the case study research findings was that locally diversity has comprehensively diminished 
across agroecosystems at different scales during the modern era, as cropping systems, farms, 
regions and countries utilise similar biological resources, technologies, methods and policies 
(Bardsley and Thomas, 2006; FAO, 1996).  That loss of diversity has increased 
agroecological vulnerability, and has been implicated in the partial collapse of different crop 
production systems in association with climatic or crop disease impacts at different times in 
diverse such places such as the Middle East, Southeast Asia and the USA (Bardsley and 
Thomas, 2005; Thrupp 2000).  
 
It is uncertain how much climate change will effect net global food production, because gains 
in production in the near term due to the warming of northern Asia, Europe and North 
America could be considerable (Beddington et al., 2012; Osborne et al., 2013; Parry et al., 
2004).  Nevertheless, projected climate change will have significant impacts on agriculture in 
many of the places where food insecurity and rates of resource depletion are already severe 
and the implications will range across environmental, social, technological and political-
economic fields (Godfray et al., 2010; Solomon et al., 2007; Vermeulen et al., 2011).  For 
example, many dryland agricultural systems are experiencing warming and increased 
evapotranspiration, as well as reduced or more variable rainfall (Spiertz, 2010).  New water 
for agricultural irrigation is increasingly scarce or contested in many key catchments, and 
climate change will often worsen shortages in many places (Hanjra and Qureshi, 2010; 
Ringler et al., 2010).  In fact, analyses suggest that there are not only limited opportunities for 
further expansion of agricultural production areas around the globe, but in many places 
climate change will significantly deplete resources and increase environmental hazards, 
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especially in marginal dryland, highland and coastal regions where such socio-ecosystems are 
already failing many people (Gornall, 2010; Nelson et al., 2009).   
 
While climate change will affect agricultural production, exchange and consumption systems, 
the changes will be multiplying or intensifying problems with systems that are already at or 
nearing crisis.  The concerns of providing an assured food supply are already very real with 
ongoing malnutrition for approximately one billion people around the globe (WFP and FAO, 
2009).  For example, the global food price spikes of 2008-2009 that reduced food security for 
millions of people had little to do with changes to climate, but rather an inability to purchase 
food at cheap prices (Ringler et al., 2010; Rosegrant, 2008; von Braun, 2008).  Furthermore, 
as food prices rose in 2008, “Argentina, Cambodia, China, Egypt, India, Kazakhstan, 
Pakistan, Russia, Ukraine and Viet Nam restricted food exports in an attempt to shore up 
domestic supplies” (Demeke et al., 2009, page 11).  The liberalisation of food supply systems 
means that people with buying power are able to access more, higher quality food, while poor 
people continue to lack access to sufficient nutrition.  While global trade in agricultural goods 
can supplement for local production, more people in cities and landless labourers have 
become much more dependent on production system from distant places over which they 
have little direct influence.   
 
As food demand increases, the Green Revolution process of more efficient exploitation of 
vast areas for their natural resources will not be repeated because there are few new major 
spaces or ecological niches for humanity to exploit (Pimental et al., 2010).  New calls are 
being made for strong response to the challenges to the global food system, and many states 
and dominant global institutions are pushing for greater liberalisation of agricultural 
production and trade systems to allow for price signals to reflect the growing demand.  “Over 
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the last few decades, the WTO has been making coherent efforts, on the one hand, to 
liberalize agricultural trade on the grounds that it would contribute to the growth of the global 
economy via specialization and expanded production and trade, benefit consumers around the 
world, and stimulate farming sectors in developing countries by enabling them to access 
markets in developing countries” (Moon, 2011, page 14).  Yet, we do not yet know whether 
the global, liberalising, technologically-driven modern agroecosystem on which humanity is 
reliant is a resilient system and can withstand substantial ecological and social shocks, or, in 
fact, whether the dominant technological and institutional production responses, such as 
fossil-fuel dependent precision agriculture or the application of genetically-modified 
organisms, could themselves be faulted in the long-term (Diamond, 2005).  As Harlan (1995, 
page 115) states, ‘famine and starvation are an integral part of agricultural systems and 
agricultural systems are fundamentally unstable.’  As even marginal communities reliant on 
highly variable production systems lose local diversity and become more dependent on 
external inputs, these also lose the capacity to innovate locally without outside assistance. 
Thus, new climate challenges are going to be strongly exacerbated by mutual 
interdependency, rising energy costs and the loss of diversity throughout a global system 
increasingly reliant on a limited, dominant range of methods of production, storage, 
processing and exchange (Bardsley, 2006b; Bridge, 2010).   
 
As climate change adaptation approaches are developed for agriculture, the broader global 
challenge of maintaining viable food production systems forever and for all will need to 
frame the response.  Most researchers publishing in the field of global food security are still 
confident of some future success, but there is the real risk that humanity is losing its capacity 
to re-arrange systems to overcome material, socio-cultural and financial food insecurity 
(Bardsley, 2003; Bardsley, In Press; Hertel and Rosch, 2010).  Inherent in an analysis of food 
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security adaptation issues are both consumption failures, as the wealthy consume too much of 
the world’s food or resources that would be otherwise used to produce food, and issues of 
environmental justice, because food is already insufficiently financially, materially or socio-
culturally accessible for one-seventh of humanity.  As Godfray et al. (2010, page 812) state, 
“A threefold challenge now faces the world.  Match the rapidly changing demand for food 
from a larger and more affluent population to its supply; do so in ways that are 
environmentally and socially sustainable; and ensure that the world’s poorest people are no 
longer hungry.”  Analysis of specific climate change impacts in a failing global food system 
without discussion of, or responses to, the broader context of food insecurity, appear almost 
as an arrogance, particularly for those people who are already failing to access sufficient, 
nutritious food.  The research on the erosion of global agricultural diversity, and the 
associated loss of opportunities to sustain and exploit difference across agroecosystems, 
suggests that the dominant process of food production needs to be reconceptualised more 
broadly, especially for marginal regions and communities that are unable to maintain or 
develop sustainable local production systems (Bardsley, 2003, UNCTAD, 2013).   
 
4. The example of climate change and human migration in Asia 
The second systemic example draws from a review undertaken of human migration and 
climate change in Asia (Hugo et al., 2009; Hugo and Bardsley 2014).  Climate change is 
projected to have a significant impact on the environments and societies of Asia, but how 
large populations will prepare for and react to the impacts is highly uncertain (Cruz et al., 
2007; Preston et al., 2006).  Across Asia, average night and day temperatures are projected to 
increase in the order of 1-3oC by 2050, with associated increases in more extreme heat waves 
(Solomon et al., 2007).  Monsoonal activity is projected to increase in intensity, leading to 
increased average precipitation across much of South, East and Southeast Asia.  Increasing 
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variability in the Asian monsoon will have significant implications for food production and 
flood risk.  Water stress in relation to access to non-polluted fresh water is already a 
significant problem across large parts of the region, and these risks could be increased with 
more variable winter rainfall (Nohara et al., 2006; Vörösmarty et al., 2000).  The challenge of 
greater rainfall variability could be particularly important for Central Asia, where there is a 
projected drying trend for many semi-arid areas (Arnell et al., 2004), and the number of 
intense typhoons have increased across Asia (Vecchi and Soden, 2007; Webster et al., 2005).  
As storm surge results from an association of high wind speeds and wave action, and low air 
pressure, often in association with high tides, more intensive summer monsoons are likely to 
impact on many low-lying areas in the form of more regular, flooding and greater salt-water 
intrusion (Levy et al., 2008; Nicholls et al., 1999; von Storch and Woth, 2008).  Of particular 
concern could be major delta regions including those of the Indus, Ganges-Brahmaputra, 
Chao Phraya, Mekong, Red, Yangtze and Yellow rivers (Cruz et al., 2007; Ericson et al., 
2006; Yusuf and Francisco, 2009).  These same areas are major population centres so climate 
change impacts will present fundamental challenges to many millions of people within Asian 
societies (Hugo et al., 2009).  Furthermore, many more people are moving into harm’s way as 
Asian urban development concentrates in river valley, coastal and delta areas (Hugo, 2011).   
 
The intensity and scope of projected climate change impacts suggest that adaptation cannot 
be a static process.  People will learn to adapt to the impacts as they are better understood and 
experienced, or more information becomes available about successful and failed responses to 
changing environmental conditions.  Nevertheless, the level of impacts projected for many 
Asian societies already struggling to manage environmental hazards and depleted resources 
could often require adaptation responses exceeding local capacities (Dilley et al., 2005).  As 
large, poor populations, experience significant environmental change that exceeds thresholds 
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of adaptive capacity more often, policy responses will increasingly need to look beyond in 
situ adaptation: the climate change adaptation that is undertaken within or for a place rather 
than involving the movement of people away from that place, and recognise that there must 
be an increasing focus on ex situ adaptation: that adaptation to climate change impacts which 
will involve the movement of people, systems and/or assets from a place of vulnerability 
(Bardsley and Hugo, 2010).   
 
With future climate change, many more people may become trapped in intractable situations 
of environmental degradation and poverty with limited agency to respond to risk (Black et al., 
2011; Geddes et al., 2012).  However, many others will have the capacity to move either 
temporarily or permanently as they experience environmental change, or perceive of new 
risks.  For these reasons, future climate change will increase the likelihood that there will be 
both linear and non-linear increases in the numbers of people who will need to move 
temporarily or permanently within or from Asia at different times (Bardsley and Hugo 2010; 
Hugo et al. 2009).  While human migration will form an increasingly important component of 
effective societal adaptation to environmental risk across Asia in the future, in many cases 
migration policy is already being challenged (Black et al., 2008; Castles, 2006; Hugo, 2006; 
IOM, 2010; van Naerssen et al., 2008).  Most of the stresses being applied to policy are not 
directly linked to environmental drivers, even though thresholds of environmental change and 
associated socio-ecological risk are already being met in some areas, such as the Ganges-
Brahmaputra delta (Hugo et al., 2009; Karim and Mimura, 2008; Mikhailov and Dotsenko, 
2006; Shamim, 2008).  Studies from Bangladesh for example, suggest that many people have 
already made decisions to migrate internally or internationally as a result of environmental 
change in the delta region, and environmental change has become one ultimate cause of their 




While economic migration is improving opportunities for millions of people within source 
and destination countries in Asia, many other people are not able to exploit opportunities 
from greater mobility (Munck, 2009).  For example, there is often insufficient resourcing and 
political will to provide effective emergency shelter and permanent housing for people 
affected by environmental hazards (Kelman et al., 2011).  The United Nations High 
Commission for Refugees (UNHCR, 2011) is already supporting over 25 million displaced 
people globally, mostly from and within poorer countries and over 10 million of whom are 
refugees, with “Some 7.2 million refugees were stuck in protracted situations at the end of 
2010” (page 2).  Asia already accounts for about one quarter of current refugees, and many of 
those people originate from areas of South and Central Asia that are projected to experience 
considerable environmental change (IOM, 2010; Solomon et al., 2007).  Again there is a 
sense of social planetary enclosure, because abundant opportunities for the international 
resettlement of forced migrants are seen as increasingly limited (for an Australian example 
see Louis et al., 2010).  So while it is possible to argue that it will be necessary to develop 
new policy to respond to potential non-linear changes in migration due to changing 
environmental circumstances (Bardsley and Hugo, 2010), many displaced people, in Asia and 
other areas of the globe, are already in desperate need of more effective global and regional 
political support and resourcing (IOM, 2010; Warner et al., 2009).   
 
Future migration policy developments must begin to take thresholds of social mobility into 
account to ensure that migration can become an increasingly effective component of societal 
adaptation to climate change.  As Hugo (2011, page 12) states “it is possible to not only cope 
with these changes but also to harness that population mobility to reduce poverty and enhance 
economic and social development.”  However, to achieve such a goal, the policy 
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development and resourcing of human mobility in Asia, and elsewhere, cannot be framed 
simply by the emerging challenge of climate change, but within the increased need to move 
as a necessary part of the human condition during the global era (Warner 2012).   
 
There are failures of both consumption and distribution of the new mobility.  As the 
expectation of humanity to be able to move to make a better life has risen dramatically during 
the last twenty years, many millions are benefitting hugely from the liberalisation of 
movement (Munck, 2009).  However, another large group of people who are mobile or would 
wish to cross international borders to seek a better life are either extremely limited in their 
opportunities for resettlement or must confront persecution and alienation to achieve their 
goal.  With projected climate change, more people in vulnerable areas will learn that staying 
in place and trying to adapt in situ will fail, or that life will become more difficult and less 
rewarding than exploiting ex situ adaptation opportunities.  As a result, and as with food 
security issues discussed above, the requirement for effective socio-ecological risk 
management extends beyond a response to climate change, and rather presents broad 
transformational challenges to the organisation of states, and their internal and international 
policies for governing socio-ecological change. 
 
5. The example of climate change and natural resource management 
The third case study draws from research undertaken in South Australia (SA) to examine the 
vulnerability of regional Natural Resource Management (NRM) to projected climate change to 
the year 2030.  Integrated vulnerability analyses were undertaken in two regions: one the core 
urban/peri-urban region of the Adelaide-Mt Lofty Ranges (AMLR); the other the peripheral, 
sparsely populated Alinytjara Wilurara (AW) region (Figure 1).  These are two of eight NRM 
regions in SA that were defined under the Natural Resources Management Act (SA) 2004 
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(AMLR NRM Board, 2008; AW NRM Board, 2010; SA Government, 2004).  An integrated 
approach to assess climate change vulnerability was developed to facilitate discussion on, and 
to support action for, climate change adaptation (Adger 2006; Bardsley, 2006a; Bardsley and 
Rogers, 2011; Bardsley and Wiseman, 2012 The Allen Consulting Group, 2005).  In both cases, 
the research was undertaken in strong partnerships with the regional NRM Boards, which 
govern regional planning and investment, and support local NRM activities.   
 
The AMLR region covers a land area of about 535,000 hectares and a similar area of marine 
and estuarine environments (AMLR NRM Board, 2008).  It contains the State capital, 
Adelaide, a city of approximately 1.2 million people, with significant capacity to undertake 
research, planning and action to manage natural resource systems (Bardsley and Sweeney, 
2010; Robins and Dovers 2007; SA Government, 2006).  The region’s natural resources 
contribute significantly to liveability of Adelaide, and the associated primary industries are 
important for the South Australian economy and local food supplies (AMLR NRM Board, 
2008; Davidson, 2010).  In contrast, the AW NRM region is remote and covers the semi-arid 
north-west of SA (AW NRM Board, 2010, page 2).  The AW region has a land area of over 
250,000 km2, or about 26% of the State.  There are only just over 2000 people living in the 
region, mostly of Pitjantjatjara, Yankunytjatjara and Ngaanyatjaara descent (AW NRM Board, 
2010). More than half of the region is held as dedicated Aboriginal Lands, administered under 
the SA Government Lands Administration Trust Act 1966, with important local autonomy of 
decision-making through local council bodies (SA Government, 2010).     
 
Figure 1 Location of the Adelaide-Mt Lofty Ranges and Alinytjara Wilurara Natural 




The AMLR experiences a relatively humid Mediterranean climate, and both past trends and 
future projections suggest that such climate types are likely to experience future drying trends 
(Dünkeloh and Jacobeit, 2003; Fu et al., 2006).  If projections of warming, as well as 
reductions in average annual rainfall of up to 15% by 2030 are realised, the consequences for 
the AMLR region are likely to be: less reliable rainfall; shorter growing seasons; more 
extreme weather events; and, hotter and longer hot spells (McInnes et al., 2003; Suppiah et 
al., 2006).  The climate change vulnerability analysis for the AMLR (Bardsley, 2006a) and 
subsequent detailed analyses of adaptation opportunities for systems across the AMLR region 
(Bardsley and Sweeney, 2010) suggest that many individuals, businesses and organisations 
will struggle to effectively implement adaptation options for effective long-term sustainable 
management.  Important systems are highly vulnerable with particularly challenges for 
biodiversity conservation, bushfire management and flood risk management along coasts and 
rivers.   
 
Climate change projections suggest that a drying trend can be expected for the area where 
Adelaide sources much of its water (Chiew et al., 2008; Suppiah et al., 2006).  Already, 
Adelaide’s water supply has come under substantial strain during the decadal drought of the 
2000’s in southeastern Australia, which has only been managed with a combination of strong 
policies, including: restrictions on use within both rural and urban settings; prioritisation of 
water for the city over rural areas and uses; greater use of recycled water; and more recently, 
the establishment of a desalination plant (AMLR NRM Board, 2011; SA Government, 2005).  
Those processes have led to significant deprivation for farmers reliant on irrigated systems 
(Staniford et al., 2009).  Moreover, there continue to be important NRM challenges for the 
region, particularly where they overlap with the spatial expansion of the city.  For example, 
vital agricultural production areas, such as the Virginia market garden region, where an 
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effective water recycling irrigation system has been established, are facing considerable 
pressures from urbanisation (Laurenson et al., 2010).  Climate change will make it 
considerably more difficult for agricultural producers to simultaneously manage current 
pressures from urbanisation, industrial deregulation and international competition (Bardsley 
and Pech, 2012); or biodiversity managers to conserve species that are already experiencing 
an “extinction debt” from impacts of urbanisation, clearing and invasive species (Szabo et al. 
2011); or for landholders to work with government to manage bushfire risk (Hennessy et al., 
2005).  In just one example, viticulture across the region is coming under increasing pressure 
from international competition, while also facing increasing water restrictions and pressures 
from urbanisation, but climate change could also reduce the quality of the local product 
(Lereboullet et al., 2013).   
 
To deal with the levels of future risk, Adelaide peri-urban landscape and planning will need 
to explicitly value, define and protect the unique multifunctional space.  Such changes are 
being forced on governments (see SA Government, 2009), but further, strong planning 
responses need to re-conceptualise the planning approach from one that continues to focus on 
opportunities for economic growth from the exploitation of natural resources, to one that 
works to consolidate sustainable processes of local management.  Even then, the AMLR is a 
wealthy, core region with unique adaptive capacities for the State of SA (Robins and Dovers, 
2007).  In contrast, the AW region does not suffer from over-development associated with 
inappropriate urbanisation and resource exploitation, but a lack of capacity to respond to 
management and planning needs (Davies et al., 2008).   
 
Within the AW NRM region, the provision of local services such as accommodation, water or 
sanitation can be difficult and expensive (AW NRM, 2010; Guerin and Guerin, 2010).  Local 
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indigenous people must already confront socio-ecological risk such as extreme heat, poor 
quality water supplies, limited nutrition, a lack of financial resources and a range of other 
socio-ecological risks, irrespective of future climate change (Anangu Pitjantjatjara 
Yankunytjatjara, 2009; Hill and Williams, 2009; Stafford-Smith et al., 2008).  Modern 
scientific information for the AW NRM region is limited, while local traditional knowledge is 
comprehensive, but coming under threat due to intergenerational change.  Moreover, when 
impacts from invasive species or from mining exploration do encroach on remote areas, it is 
very difficult to monitor issues closely or manage them effectively (Smyth et al., 2009; Zeng 
and Edwards, 2010).  Simultaneously, however, the remoteness and isolation, vast size, and 
low density of population within the AW region provide advantages for adaptation, including 
effective local community structures and large areas of relatively undisturbed native 
ecosystems. 
 
Significant climate change is projected for the AW region, especially increasing rainfall 
variability (McInnes et al., 2003; Quigley et al., 2010; Suppiah et al., 2006).  To the year 
2030, changes to climate and associated environmental systems may be difficult to detect, 
because of the extreme intra- and inter-annual variability in the local climate, especially with 
respect to rainfall (Box et al., 2008; Verstraete et al., 2009).  Some key assets such as surface 
and groundwater dependent ecosystems; ecosystems impacted by invasive mammals; places 
at risk of flood and fire; and land sensitive to cattle over-grazing, could all be highly sensitive 
to climate change (Holmgren et al., 2006).  However, in most cases, impacts of climate 
change in the AW region are likely to weaken already degraded ecosystems further, rather 
than lead to fundamental change (Bardsley and Wiseman, 2012).  In part, that is because vital 
ecosystems have already passed through thresholds of change due to anthropogenic impacts 
since European colonisation (Robinson et al., 2003).  Many other systems will not be highly 
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exposed to climate change over the next 20 years and there are also significant opportunities 
to implement adaptation options: to protect vulnerable biodiversity; to control invasive 
species; to move assets out of the way of floods and fires; and monitor and manage grazing 
pressures more comprehensively.  Of greater risk to NRM over the next generation, could be 
factors only indirectly related to climate change, such as demographic change and a lack of 
local management training and resources. 
   
Future opportunities for autonomous, individual and community adaptation to risk are already 
constrained by challenging social circumstances (HORSCATSIA, 2004; Guerin and Guerin, 
2010; Moran and Elvin, 2009).  Climate change impacts will exacerbate the effects of 
weakening local management and create a greater demand on resources.  Flooding over the 
2011-2012 summer saw communities isolated and some people voicing concerns of flood 
damage and food security during regional workshops - issues that were also raised in the 
media (see Harper, 2011; Martin, 2011).  Prior to the heavy rains, there had been a long dry 
period during which communities came under pressure from a lack of access to either 
external or local bushfood sources; insufficient feed and water for livestock; and, camels 
marauding through towns to find water.  Yet, food security for remote indigenous 
communities have been ongoing in association with increasing dependence on relatively low 
quality and/or expensive food from local stores (Butler et al., 2011).  New extremes of heat, 
dry or wet periods would more regularly challenge local communities to maintain food 
security, sustain local natural resources, and live from the land.  It is this interaction between 
climate change, declining resource condition and a lack of capacity to undertake some 
difficult management activities, which forms the greatest risk to 2030, so development 
opportunities must work to support local people to manage all future risks to country and 




6. Imagining Comprehensive and Effective Socio-Ecological Governance  
There is a vast socio-ecological challenge ahead, and climate change adaptation research and 
policy development will need to acknowledge the breadth and depth of future risk.  Analyses 
that consider climate change as a distinct issue may be useful for strongly anthropogenic 
socio-ecosystems such as engineered coastal and river flood defences, or some agricultural 
production systems, but such systems are mostly exceptional, and when considered in their 
broader context may also require further systemic modification.  Case study research of 
global food security, Asian migration and regional NRM outline a broader failure to 
acknowledge the new challenges of risk across all spatial scales.  It is a growing recognition 
of the current endogenous vulnerability of socio-ecosystems, as much as any increase in any 
particular exogenous drivers of environmental hazards or natural resource depletion resulting 
from climate change, which will need to guide societal adaptation responses (Beck, 2000: 
2009).   
 
The case studies of socio-ecosystems at different scales suggest that vitally important systems 
are not sustainable on a long-term basis irrespective of future climate change.  However, that 
does not mean that constant and significant improvements cannot be achieved through 
creative approaches to the management of environmental resources, consumption, hazards, 
injustice and risk.  On the contrary, humanity continues to be adept at creating and recreating 
better ways of doing and there should be a confidence that any perceived structural barriers or 
material limits, will only ever be the defining pre-conditions for constant critical analysis and 
socio-ecological experimentation.  For that reason, the innovation that forms the basis of 
human adaptation to environmental risk must be framed within a dialectic that allows for 
constantly renewed relationships between humanity and the environment (Harvey, 1974).  
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Governing a reorganisation of environmental management will require numerous important 
and bold steps that would begin with supporting people and institutions to move into the 
conceptual space of constant learning and revision of risk adaptation practices (Berkhout et 
al., 2006; Folke et al., 2005; Tschakert and Dietrich, 2010).  Rather than attempt to focus on 
limits and barriers of climatic risk alone, policy goals to manage risk will need to move 
people into a position where constant reform is possible and practical (Table 1).   
 
Table 1.  Conceptual Differences Between a Narrow Focus on Climate Change and a 
Broader Acknowledgement of Socio-ecological Risk 
 
Comprehensive and sustainable adaptation policy and practices will require time and space to 
evolve in association with local complexities.  For example, within the AMLR, issues of 
consumption are most strongly evident in relation to the ongoing expansion of the city of 
Adelaide into a unique, relatively humid space surrounded by a considerably drier region.  
Adjacent to the city, it may be necessary to identify areas or systems of key vulnerability, and 
pre-emptively support policy to reduce environmental risk via planning ongoing 
improvements in adaptation (Bardsley and Pech, 2012; Bardsley and Sweeney, 2010; Gordon 
et al., 2009).  In comparison, issues of social justice are particularly evident within the AW 
region, such that the most important responses to climate change will be to strengthen local 
capacities to monitor and manage natural resources in the margins.  There is an enormous 
wealth of local traditional knowledge extant in the AW NRM region, but that is threatened by 
intergenerational change, as people become less dependent on local resources to provide for 
their livelihoods.  By integrating local, traditional and scientific knowledge, the traditional 
owners and managers of the lands, waters and biodiversity of the AW region could become a 
more comprehensive part of the solution to current management difficulties and future 
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opportunities (Berry et al., 2010; Hill and Williams, 2009; May, 2010; Mercer et al., 2010).  
Clearly, in both core and peripheral regions, there are opportunities to build resilience with 
NRM systems, create options for adaptation, and exploit ecological change for socio-
economic benefit if effective actions can be undertaken. 
 
At global and continental scales the challenge remains for governance to meet the scale and 
scope of the risk.  As human activities enclose the planet, food or livelihood insecurity for a 
billion people can no longer be considered a default position for food production and supply 
systems and mobility will need to remain a core element of adaptation within the biosphere.  
A new form of global cosmopolitanisation will need to emerge to define a second modernity 
that understands and responds to resource constraints, changing hazards and the necessity for 
social justice (Beck 2010).  In other words, the second modernity will need to reconceptualise 
human adaptation as a great global experiment (Adger et al., 2005; Fankhauser et al., 1999; 
Gross and Krohn, 2005; Wals, 2007).  As Löf (2010, page 530) notes, “Learning and 
governance are inherent components of adaptability: without learning we can neither adapt 
nor transform, and without governance we neither act on nor institutionally embed learning 
experiences.”  A focus on learning to adapt socio-ecosystems, rather than adapting to climate 
change impacts, moves away from a conception of risk that will be understandable, 
manageable or containable within limits definable within current dominant governance, 
technical and regulatory frameworks, to an acknowledgment that a new modern society will 
need to constantly evolve in responses to the recurring crises in human relations with the 
planet.  Such transformations in relationships between people and their environments will 




To ensure that people who lack the financial, material or socio-cultural assets to effectively 
manage risk are not neglected, governments will need to make decisions that go beyond the 
limited actions of regulating the market (Table 1).  ’Strong’ adaptation would involve an 
increasing role for state and multi-state institutions to ensure that the care for all people and 
environments occurs across both current- and inter-generational timeframes (Daly and Lewis, 
2000).  Increasingly an alternative paradigm of socio-ecology could dominate in marginalised 
places and for disadvantaged groups, which more strongly considers issues of social justice, 
simultaneously as it considers the management of environmental risk (Prabhakar et al., 2009; 
Walker and Bulkeley, 2006). Without such a change, issues of long-term sustainability or 
justice will continue to be discounted as societies respond to increasing pressures of socio-
ecological risk. 
 
Policies to establish broadly sustainable human-environment relations will not be easily 
applied, because they will confront vested interest in less holistic approaches to environmental 
management.  There is an ongoing responsibility for people educating, researching and acting 
in the socio-ecological fields to look beyond vested interest and make it plain that the 
environmental challenges of the future will not be manageable at the margins of societal 
activity.  Governments and corporate elites will need to be consistently challenged and 
supported to own risk; to generate the public consent to transform failing systems; and, to 
develop and apply approaches to integrate responses to risk into all policy and practice 
(Chomsky and Herman 1988).  To achieve such a goal, stronger integration of research and 
policy will be required to engage decision-makers and draw together often fragmented 
management and governance processes (Holmes and Clarke 2008; Morrison et al. 2004).  
Integrated governance systems would help to manage the potential for compounding systemic 
failures.  For as we have seen with the case study examples, there is strong overlap between 
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socio-ecological issues: with climate change and natural resource degradation effecting food 
insecurity, that in turn impacts on human mobility, social marginalisation and further 
environmental change.  
 
Improving multidisciplinary research and education will be fundamental to support a 
comprehensive learning approach within societies.  Social learning would occur both 
formally and informally to: understand the importance of risk (Bardsley, 2007): understand 
the processes and impacts of climate change (Burroughs, 2007); ensure that environmental 
scientists can work with demographers to better understand the drivers of human mobility 
(Bardsley and Hugo, 2010); and, develop NRM approaches that provide benefits for people 
living on the margins, just as improvements are made in the way water, land and biodiversity 
is managed (Hillman et al., 2005).  Sustainable approaches to food security would see 
physical and social scientists collaborating to work across different scales: from examining 
farmers’ and community decision-making at local scales; through regional planning and food 
systems analyses at regional scales; through to macro-economic, technical, demographic and 
policy change at national and international levels (Howden et al., 2007).  For example, more 
emphasis could be placed on recognising and valuing systemic diversity, and supporting 
development to meet the needs of particular local socio-cultural and ecological conditions for 
food production, storage, exchange and marketing.  Holistic studies of the way human 
processes effect and are affected by the environment will need to break down boundaries in 
research and policy practice to guide compound responses to complex risks.  Cross-
disciplinarily has been strongly argued for some time, but still most research is strongly 
embedded in either the physical or social sciences, rather than a being constructed and 
applied in a middle ground of socio-ecology, or what Castree (2005, page 102) refers to as 
“environmental geography.”  To achieve that goal, funding bodies and research institutions 
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could more explicitly acknowledge the necessary roles of learning about human adaptation 




The analysis of limits to climate change adaptation will provide important insights for 
research and policy, but it could also raise the expectation that a new era of risk will be 
manageable on the periphery of core societal activities.   It is important to stop pretending 
that current human-environmental relations are effective and sustainable.  Many core socio-
ecosystems are not in conditions of equilibrium and climate change will impact upon them to 
exacerbate the scales and scopes of change.  For example, global food security, human 
migration and NRM systems are already failing in many places and especially for the most 
vulnerable people.  Adaptation will be taking place within a global context where the easy 
gains to resource and provide habitat for modern society have been made, and most current 
systems of exploitation are likely to become less resilient in the future.  Unless climate 
change adaptation policy and practices are embedded within a broader transformation to a 
new type of modernity, sustainable systems will not be established and maintained in the long 
term and for all people and places, even if the negative impacts of climate change are reduced 
in the short-term or for particular, local situations.   
 
To begin to achieve the level of response to emerging socio-ecological risks, of which 
climate change is a vital example, there needs to be an acknowledgement that society is not 
going to manage all risks well.  Global society, and particularly the most vulnerable people 
within that society, cannot afford widespread systemic failures.  Transformations to socio-
ecosystems will need to occur in situ, to ensure that local environments are not further 
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degraded or people entrenched in places where systems are failing, and ex situ, as people, 
systems and infrastructure becomes more mobile to deal with changing circumstances.  On 
one hand that conclusion supports the call for more effective greenhouse gas mitigation 
policy to lessen future impacts of climate change, and on the other, suggests arguments for 
the holistic integration of adaptation approaches.  All adaptation approaches will need to 
include assessments and responses to specific climatic risks, but must also recognise that to 
be effective such responses will accommodate all socio-ecological risk.  More inclusive and 
holistic forms of social learning and experimentation could help guide such comprehensive 
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